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1 PLANNING PROCESS  
 

1.1 INTRODUCTION 
 

 

The Federal Emergency Management Agency (FEMA) and the Massachusetts Emergency 

Management Agency (MEMA) define Hazard Mitigation as any sustained action taken to reduce 

or eliminate long- term risk to people and property from natural hazards such as flooding, 

storms, high winds, hurricanes, wildfires, earthquakes, etc. Mitigation efforts undertaken by 

communities will help to minimize damages to buildings and infrastructure, such as water 

supplies, sewers, and utility transmission lines, as well as natural, cultural and historic 

resources. 

 

Planning efforts, like the one undertaken by the Town of Montague, make mitigation a 

proactive process. Pre-disaster planning emphasizes actions that can be taken before a natural 

disaster occurs. Future property damage and loss of life can be reduced or prevented by a 

mitigation program that addresses the unique geography, demography, economy, and land use 

of a community within the context of each of the specific potential natural hazards that may 

threaten a community. 

 

Preparing, and updating a hazard mitigation plan every five years, can save the community 

money and facilitate post-disaster funding. Costly repairs or replacement of buildings and 

infrastructure, as well as the high cost of providing emergency services and rescue/recovery 

operations, can be avoided or significantly lessened if a community implements the mitigation 

measures detailed in the plan. 

 

FEMA requires that a community adopt a pre-disaster mitigation plan as a condition for 

mitigation funding. For example, the Hazard Mitigation Grant Program (HMGP), the Flood 

Mitigation Assistance Program (FMA), and the Pre-Disaster Mitigation Program are programs 

with this requirement. 

 

1.2 HAZARD MITIGATION COMMITTEE 
 

 

Updating the Town of Montague's Hazard Mitigation plan involved a committee comprised of 

the following members: 

 

¶ Christopher Bonnett, Lieutenant, Montague Police Department 

¶ Gary Dion, Commissioner, Montague Center Water Department 

¶ David Hansen, Chief, Montague Center Fire Department 
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¶ Walter Ramsey, Town Planner and Conservation Agent, Montague Planning Department 

¶ Daniel Wasiuk, Health Director, Montague Board of Health 

¶ John Zellmann, Montague Emergency Management Director and Chief, Turners Fall Fire 

Department 

 

The Hazard Mitigation Planning process update for the Town included the following tasks: 

 

¶ Hosting a Community Resilience Building (CRB) workshop with local and regional 

stakeholders who identified MontagueΩǎ key natural and man-made hazard 

vulnerabilities and strengths and proposed actions to build infrastructural, social, and 

environmental resilience to climate change. The workshop led to the creation of a 

Municipal Vulnerability Preparedness (MVP) report and designation for Montague as an 

MVP community in 2018. 

¶ Reviewing and incorporating existing plans and other information, including changes in 

development in the years since the Town's previous Hazard Mitigation planning process. 

¶ Updating the natural hazards that may impact the community from the previous plan. 

¶ Conducting a Vulnerability/Risk Assessment to identify the infrastructure and 

populations at the highest risk for being damaged by the identified natural hazards, 

particularly flooding. 

¶ Identifying and assessing the policies, programs, and regulations the community is 

currently implementing to protect against future disaster damages. 

¶ Identifying deficiencies in the current Hazard Mitigation strategies and establishing goals 

for updating, revising or adopting new strategies. 

¶ Hosting a public forum on December 11, 2019 to present the final draft plan and receive 

feedback from stakeholders and the community at-large on the action plan. 

¶ Adopting and implementing the final updated Hazard Mitigation Plan. 

 

The key product of this Hazard Mitigation Plan Update process is the development of an Action 

Plan with a Prioritized Implementation Schedule. 

 

Meetings 

 

Meetings of the Hazard Mitigation Committee were held on the dates listed below. Agendas for 

these meetings are included in Appendix B. All meetings followed Massachusetts Open Meeting 

Law and were open to the public.  

 

April 2018 

Held a Community Resilience Building workshop as part of the Municipal Vulnerability 
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Preparedness (MVP) designation process for Montague. The objectives of the workshop were 

to: 

 

ω  Define the top natural and climate-related hazards of local concern 

ω  Identify existing and future strengths and vulnerabilities 

ω  Develop prioritized actions for the community 

ω  Identify immediate opportunities to collaboratively advance actions to increase 

resilience. 

 

MVP workshop findings have been integrated into the Montague Multi-Hazard Mitigation Plan 

update process and final plan. 

 

May 15, 2019 

Work group meeting included hazard mitigation planning overview, and completion of the 

hazard identification and risk assessment, including a review of the results of the Community 

Resilience Building workshop and review of the Critical Facilities and Infrastructure map.  

 

June 19, 2019 

Work group meeting to revise the risk assessment, update Local Profile and Planning Context 

and to begin updating the hazard profiles.  Work group identified critical facilities in town, and 

made edits to their critical facilities and past hazard map. 

 

July 24, 2019 

Work group meeting to finalize the hazard profiles and problem statements and review existing 

mitigation strategies. 

 

October 29, 2019 

Work group meeting to review a draft action items and plan for a public forum to gather 

stakeholder and community feedback. 

 

December 11, 2019 

A public forum was held to elicit feedback on the draft mitigation strategies and plan. Maps and 

data were presented. A prioritization exercise was completed to determine the highest priority 

action items. 

 

Agendas and sign-in sheets for each meeting can be found in Appendix B. While not all 

members of the Hazard Mitigation Committee were able to attend each meeting, all members 

collaborated on the plan and were updated on progress by fellow Committee members after 
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meetings occurred. 

 

1.3 PARTICIPATION BY STAKEHOLDERS 
 

A variety of stakeholders were provided with an opportunity to be involved in the update of the 

Montague Hazard Mitigation Plan. The different categories of stakeholders that were involved, 

and the engagement activities that occurred, are described below. 

 

Local and Regional Agencies Involved in Hazard Mitigation Activities 

 

In April 2018, Montague held a Community Resiliency Building workshop as part of the 

MassachusetǘΩǎ aǳƴƛŎƛǇŀƭ ±ǳƭƴŜǊŀōƛƭƛǘȅ tǊŜǇŀǊŜŘƴŜǎǎ όa±tύ ŘŜǎƛƎƴŀǘƛƻƴ ǇǊƻƎǊŀƳΦ The 

workshop was critical to enabling participants to think about and engage across different 

sectors. Town officials representing administration, public safety, public health, wastewater 

treatment, energy, council on aging, and planning, came together with regional and state 

representatives from the school district, regional housing authority, MA Department of 

Conservation and Recreation, and FirstLight Power Resources, to determine the most 

threatening hazards to the Town of Montague and to agree upon high priorities and actions to 

address them. The results of the workshop are documented in the Town of MontagueΩǎ MVP 

Resiliency Plan, and were integrated into this Hazard Mitigation Plan update process. The 

Franklin Regional Council of Governments (FRCOG), the regional planning agency for Montague 

and all 26 towns in Franklin County, facilitated the workshop.  

 

In addition to the MVP process, FRCOG regularly engages with the Town of Montague as part of 

its regional planning efforts, which include the following: 

 

¶ Developing the Sustainable Franklin County Plan, which advocates for sustainable land 

use throughout the region and consideration of the impact of flooding and other natural 

hazards on development. 

 

¶ Developing and implementing the Franklin County Comprehensive Economic 

5ŜǾŜƭƻǇƳŜƴǘ {ǘǊŀǘŜƎȅΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ Ǝƻŀƭǎ ŀƴŘ ǎǘǊŀǘŜƎƛŜǎ ǘƻ ōǳƛƭŘ ǘƘŜ ǊŜƎƛƻƴΩǎ 

economic resilience. 

 
¶ Developing the Franklin County Regional Transportation Plan, which includes a focus on 

sustainability and climate resilience, and implementing the Franklin County 

Transportation Improvement Program to complete transportation improvements in our 

region. 
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¶ FRCOG Emergency Preparedness Program staff work with four regional committees: the 

Mohawk Area Public Health Coalition, the Franklin County Regional Emergency Planning 

Committee, the Franklin County Emergency Communications System Oversight 

Committee, and the Western Mass. Health and Medical Coordinating Coalition. Working 

with these committees and with local governments, the FRCOG provides integrated 

planning and technical assistance ǘƻ ƛƳǇǊƻǾŜ ŀƴŘ ŜƴƘŀƴŎŜ ƻǳǊ ŎƻƳƳǳƴƛǘƛŜǎΩ ŀōƛƭƛǘȅ ǘƻ 

prepare for, respond to, and recover from natural and man-made disasters. 

 

All of these FRCOG initiatives consider the impact of natural hazards on the region and 

strategies for reducing their impact to people and property through hazard mitigation activities. 

The facilitation of the Montague Hazard Mitigation Plan by FRCOG ensured that information 

from these plans and initiatives were incorporated into the Hazard Mitigation Planning process. 

 

Agencies that Have the Authority to Regulate Development 

 

The Montague Planning Board is the primary Town agency responsible for regulating 

development in town. Feedback to the Planning Board was ensured through the participation 

of the Montague Town Planner on the Hazard Mitigation Committee. In addition, the Franklin 

Regional Council of Governments, as a regional planning authority, works with all agencies that 

regulate development in Montague, including the municipal entities listed above and state 

agencies, such as the Department of Conservation and Recreation and MassDOT. This regular 

involvement ensured that during the development of the Montague Hazard Mitigation Plan, the 

operational policies and any mitigation strategies or identified hazards from these entities were 

incorporated into the Hazard Mitigation Plan. 

 

Participation by the Public, Businesses, and Neighboring Communities 

 

The plan update and public meetings were advertised on the Town website, and were posted at 

the Town Hall and at other designated public notice buildings. A copy of the draft plan was 

available to the public at the Town Hall and on the Town website at www.montague-ma.gov/. A 

public forum was held on December 11, 2019 and provided an opportunity for the public and 

other stakeholders to provide input on the mitigation strategies and to prioritize action items. 

Stakeholder invitations were sent to Town boards, committees, and departments, and to all 

neighboring communities, inviting them to the public forum and to review the plan and provide 

comments. The public forum was advertised via a press release in the Montague Reporter and 

on the Town website. The final public Comment Period was held from December 11, 2019 

through January 1, 2020.  (See Appendix A, Public Participation Process, for copies of all press 

http://www.montague-ma.gov/
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releases and stakeholder invitations emailed to solicit comments on the draft Plan). Comments 

were reviewed by the Committee and incorporated into the final plan as appropriate.  

 

The Committee and FRCOG staff reviewed and incorporated the following existing plans, 

studies, reports and technical information, which are cited in footnotes throughout this plan: 

¶ 2017 Montague Open Space and Recreation Plan 

¶ 2018 Town of Montague MVP Resiliency Plan 

¶ 2015 Montague Community Wildfire Protection Plan 

¶ 2018 Massachusetts State Hazard Mitigation and Climate Adaptation Plan 

¶ Resilient MA Climate Change Clearinghouse for the Commonwealth 

¶ Additional data sources cited in footnotes throughout this Plan 
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2 LOCAL PROFILE AND PLANNING CONTEXT  
 

2.1 COMMUNITY SETTING 
 

The Town of Montague is located in western Massachusetts, in central Franklin County. 

Montague is bordered by the Millers River and the towns of Gill and Erving on the north and 

northeast; Wendell on the east; and the towns of Leverett and Sunderland on the south. The 

/ƻƴƴŜŎǘƛŎǳǘ wƛǾŜǊ ŀƴŘ ǘƘŜ ǘƻǿƴǎ ƻŦ 5ŜŜǊŦƛŜƭŘ ŀƴŘ DǊŜŜƴŦƛŜƭŘ ŦƻǊƳ aƻƴǘŀƎǳŜΩǎ ǿŜǎǘŜrn 

boundary. The Deerfield River runs into the Connecticut River just south of Montague City. 

 

Historical documentation has established that areas adjacent to the Connecticut, Millers and 

Deerfield Rivers, as well as the Montague Plains, hosted extensive Native American hunting and 

fishing activity.  Until the late 17th century, large numbers of Native American people 

congregated at the falls on the Connecticut River, at the place then known as Peskeomskut, and 

at Millers Falls during the annual spring spawning runs of salmon and shad.  

 

Europeans came to Montague in the early 18th century and settled in the area around Taylor 

Iƛƭƭ ŀƴŘ 5Ǌȅ Iƛƭƭ ƛƴ aƻƴǘŀƎǳŜ /ŜƴǘŜǊΣ ǘƘŜ ƻƭŘŜǎǘ ƻŦ ǘƘŜ ¢ƻǿƴΩǎ ŦƛǾŜ ǾƛƭƭŀƎŜǎΦ ¢ƘŜǎŜ /ƻƭƻƴƛŀƭ 

settlers farmed the excellent soils of the surrounding river lowlands. Lumbering was also a part 

of the economic base, with dams along the Sawmill River to power the mills.  

 

Around the turn of the 19th century, with the construction of the Upper Locks and Canal in 

Turners Falls by Dutch capitalists, as well as improvements in roadways and bridges such as the 

Fifth Massachusetts Turnpike from Montague City to Millers Falls, and the Connecticut River 

Bridge, the Town of Montague began to expand beyond the village of Montague Center to 

Montague City and Millers Falls.  

 

The railroad came to the Town of Montague in the 1850s. Millers Falls was the hub of both 

east-west and north-south routes. In 1865, John Alvah Crocker purchased the Upper Locks and 

Canal Co. and began the creation of Turners Falls as a planned industrial community. He built 

the power canal and dam on the Connecticut River and marketed both industrial and home 

sites in the village. Avenue A was laid out as a wide commercial street flanked by narrower 

streets designed to accommodate dense housing for mill workers. Development of Lake 

Pleasant as a spiritualist summer tent camp on the edge of the Montague Plains can also be 

attributed to the coming of the railroad. 

 

Steady growth continued into the early 20th century, with the population of the Town reaching 
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7,925 in 1915. The Turners Falls Company began generating hydroelectric power in 1904 and 

went on to construct the Cabot Station hydroelectric plant in 1915, which is still in operation 

today. In 1936, the Town acquired and expanded the existing private airport on 185 acres on 

the north section of the Montague Plains, making it the largest airport in the state at the time. 

 

With the decline of industry in the latter half of the 20th century and the advent of the 

automobile came the increase of residential/suburban growth, particularly in the villages of 

Turners Falls, Montague City, Montague Center and Millers Falls. Industrial development in the 

1990s was concentrated in the Airport Industrial Park located between Turners Falls and Millers 

Falls. 

 

The past forty years of history in Montague reflect the national trend of increasing public 

concern about the environment. In the 1970s, there were proposals to locate first a large-scale 

landfill, then a nuclear power facility on the 2,000-acre Montague Plains, one of the few 

remaining examples of an intact inland Pitch Pine-Scrub Oak forest in southern New England. 

The proposals met with strong local opposition and eventually were withdrawn.  

 

Montague Center residents successfully advocated for protection of approximately 50 acres of 

ŦƭƻƻŘǇƭŀƛƴ ƳŜŀŘƻǿ ŀƭƻƴƎ ǘƘŜ {ŀǿƳƛƭƭ wƛǾŜǊ ƻŦŦ bƻǊǘƘ {ǘǊŜŜǘ ŘǳǊƛƴƎ ǘƘŜ мфулǎΣ ŀƴŘ ǘƘŜ ǘƻǿƴΩǎ 

ŦŀǊƳŜǊǎ ƘŀǾŜ ōŜŜƴ ŀŎǘƛǾŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ !ƎǊƛŎǳƭǘǳǊŀƭ tǊŜǎŜǊǾŀǘƛƻƴ wŜǎǘǊƛŎǘƛƻƴ 

Program. Farming and forestry are still widely practiced in Montague, and the rivers that once 

provided power for industry continue to do so today while providing economic opportunities 

through recreational activities and tourism. 

 

Population Characteristics 

 

While population growth in Montague has been slow since the early 20th Century, it is still one 

of the largest towns in Franklin County, with a 2010 population of 8,437 residents (a 1% 

decrease since 2000). !ǎ ƻŦ нлмтΣ aƻƴǘŀƎǳŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ уΣомм όŀ м҈ 

decrease since 2010). Montague serves as a regional employment center for surrounding 

towns.  

 

Environmental Justice Populations 

 

The State of Massachusetts defines an environmental justice community if any of the following 

conditions are met: 

 

¶ Block group whose annual median household income is equal to or less than 65 percent 



 

Town of Montague Hazard Mitigation Plan  9 

of the statewide median ($62,072 in 2010); or 

¶ 25% or more of the residents identifying as minority; or 

¶ 25% or more of the residents are foreign-born; or 

¶ 25% or more of households having no one over the age of 14 who speaks English only or 

very well - Limited English Proficiency (LEP) 

 

Based upon these criteria, the Franklin County towns with Environmental Justice populations 

are Greenfield, Montague and Orange. Sections of all three towns were categorized as such 

based on the low income criteria. In Montague, the EJ area is located in portions of Turners 

Falls, Montague City, and Millers Falls (See the Critical Facilities and Infrastructure Map).  Some 

of the EJ areas overlap with the floodplain, or are adjacent to areas zoned industrial which may 

contain hazardous materials.  In 2010, roughly 3,711 people, 44҈ ƻŦ aƻƴǘŀƎǳŜΩǎ ǇƻǇǳƭŀǘƛƻƴΣ 

lived within the Environmental Justice area. Approximately 20% of the population within the EJ 

areas are children under the age of 18. 

 

Current Development Trends 

 

aƻǎǘ ƻŦ aƻƴǘŀƎǳŜΩǎ ƘƻǳǎƛƴƎ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ŦƛǾŜ ǾƛƭƭŀƎŜǎΦ ¢ƘŜ Ƴŀƛƴ ǎǘǊŜŜǘǎ ƛƴ Řƻǿƴǘƻǿƴ 

Turners Falls feature three-story brick buildings with housing above and ground-floor 

commercial uses, mostly constructed between 1870 and 1890. Housing on side streets in the 

downtown is a combination of duplexes and multi-family buildings, both masonry and wood, 

ōǳƛƭǘ ŘǳǊƛƴƎ ǘƘŜ ǎŀƳŜ ǇŜǊƛƻŘ ƻƴ ǾŜǊȅ ǎƳŀƭƭ ƭƻǘǎΦ ¢ƘŜ άƘƛƭƭέ ǎŜŎǘƛƻƴ ƻŦ ¢ǳǊƴŜǊǎ Cŀƭƭǎ ƛǎ ǊŜǎƛŘŜƴǘƛŀƭ 

in character, with single-family homes on ¼- to ½-acre lots.   

 

¢ƘŜ ǾƛƭƭŀƎŜ ƻŦ aƻƴǘŀƎǳŜ /ƛǘȅ Ǌǳƴǎ ŀƭƻƴƎ ǘƘŜ tƻǿŜǊ /ŀƴŀƭ ŦǊƻƳ ¢ǳǊƴŜǊǎ Cŀƭƭǎ ǘƻ ǘƘŜ ¢ƻǿƴΩǎ 

boundary with Greenfield, and is composed of a mix of single-family homes, duplexes, multi-

family buildings and commercial and industrial uses, including Cabot Station, the former Farren 

Hospital (now an extended care facility) and medical offices.  

 

Millers Falls is a small mill village, with a mix of densely-packed housing and commercial uses, 

as well as a freight rail yard. Lake Pleasant is a unique community on the edge of the Montague 

Plains. Wood residences were built on tent lots laid out in the 1870s, resulting in very tightly-

clustered housing. The village is surrounded by Pitch Pine/Scrub Oak forest.  

 

The village of Montague Center has a traditional village green, flanked by residences on ¼- to ¾-

acre lots, with a few remaining commercial uses. Agricultural uses predominate to the west and 

south of Montague Center. The eastern section of town, bounded by the Central New England 

Railroad on the west, is heavily forested, with scattered residences on large lots.  
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The total land area of the Town of Montague is approximately 20,109 acres.  Approximately 

14,170 acres, or 70% of the total land area, are undeveloped forest. An estimated 7,752 acres, 

оф҈ ƻŦ aƻƴǘŀƎǳŜΩǎ ƭŀƴŘ ŀǊŜŀΣ are permanently protected from development through public 

and private ownership.  There are approximately 3,049 acres in agricultural use (not including 

forestry), constituting 15% of tƘŜ ǘƻǿƴΩǎ ƭŀƴŘ ōŀǎŜΦ  Roughly 1,388 acres of farmland have been 

permanently protected for agriculture.1 

 

National Flood Insurance Program Status 

 

Montague is a participating member of the National Flood Insurance Program. Currently there 

are eight flood insurance policies in effect in Montague, for a total insurance value of $2,290,000. 

Two losses have been paid in Montague for a total of $1,208.  The town does not have any 

repetitive loss properties. MontagueΩs Flood Insurance Rate Maps (FIRM) were issued in 1979.  

FEMA is undertaking a project to update the FIRMs for Franklin County but this effort will take 

approximately 10 years.2 

 

Roads and Highways 

 

aƻƴǘŀƎǳŜΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳ Ŏƻƴǎƛǎǘǎ ƻŦ ǘƘǊŜŜ ǎǘŀǘŜ ƘƛƎƘǿŀȅǎΣ ōǊƛŘƎŜǎΣ ŀ ƴŜǘǿƻǊƪ ƻŦ ǘƻǿƴ 

roads, two rail lines, a limited regional bus system, a small airport, and an on- and off-road bike 

network. Montague has a total of 135 miles of roadway.  State Route 2, a major east-west route 

located just north of the Montague border, connects Montague with Greenfield and Route 91 

to the west and Erving to the east. State Routes 63 and 47 are the major commuter roads 

connecting Montague to larger cultural and employment centers to the south.  

 

Major town roads include Avenue A/Montague City Road, connecting Turners Falls and 

Montague City; Millers Falls Road, connecting Turners Falls and Millers Falls; Turners Falls Road 

connecting Montague Center and Turners Falls; and Greenfield Road, connecting Montague 

Center to Montague City. Like many towns in the Commonwealth, Montague is struggling to 

maintain its roads and bridges. Beginning in 2014, Greenfield Road underwent a comprehensive 

renovation, including drainage repair, bridge restoration, retaining wall replacement, and 

ŀŘŘƛǘƛƻƴ ƻŦ άǎƘŀǊŜ ǘƘŜ ǊƻŀŘέ ǎƛƎƴǎ ŀƭŜǊǘƛƴƎ motorists of cyclists. In 2016, MassDOT completed 

the Montague City Road Complete Street project, which included traffic calming, a safer bike 

path crossing, new ADA sidewalks, street trees, and bus pullouts.   

                                                           
1 2017 Montague Open Space and Recreation Plan. 
2 National Flood Insurance Program (NFIP) Statistics as of December 18, 2018. 
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After the update of the 2014 Montague Hazard Mitigation Plan, the Town received a Hazard 

Mitigation Grant to complete erosion control measures along Millers Falls Road, at a location 

adjacent to the Millers River. Erosion and unstable soils continue to be an issue along steep 

slopes adjacent to the roadway. A primary concern identified in the 2018 MVP workshop is 

flooding along Montague City Road from an adjacent stream. In 2018 the Town was awarded an 

MVP Action Grant to complete designs and engineering to mitigate flooding from the stream.   

 

Montague participates in MassDOT's Complete Streets Program to improve the safety and 

accessibility of the transportation system for all roadway users. As components of participation, 

Montague has adopted a Complete Streets Policy and a Complete Streets Prioritization Plan 

that identifies 41 potential projects across Montague. In February, 2019, Montague was 

awarded a $311,000 Complete Streets Project Grant to implement four priority projects 

identified in the plan: improving sidewalk connections in Montague Center to the Bookmill; 

pedestrian and transit improvements at the intersection of Millers Falls Road, Unity Street, and 

High Street; bicycle and pedestrian improvements at Avenue A and First Street; and 

implementing bicycle accommodations along Avenue A and Montague City Road.  

 

The town has many smaller roads, including several gravel roads in the eastern section of town 

that have been paved during the last five years.   Gravel roads make up 19 miles, or 14% of 

aƻƴǘŀƎǳŜΩǎ roads.3  The Town also needs to assess and inventory culverts in town to prioritize 

repairs and replacements. A culvert on Ferry Road is causing flooding and is need of 

replacement.  

 

Bridges 

 

Bridge maintenance is a major problem in Massachusetts, and Montague is no exception. Out 

of MontagǳŜΩǎ му ōǊƛŘƎŜǎΣ ǎŜǾŜǊŀƭ ōǊƛŘƎŜǎ ƛƴ ǘƻǿƴ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ƛƴ ƴŜŜŘ ƻŦ ǊŜǇŀƛǊΣ ŀǊŜ ōŜƛƴƎ 

repaired or are closed. The Massachusetts Department of Transportation (MassDOT) is 

responsible for repair, replacement and maintenance of most of these structures.  

 

The Greenfield Road Bridge over the B&M Railroad tracks was dismantled in 1999 and replaced 

with a bicycle and pedestrian bridge in 2017. A bridge over the Millers River connecting East 

Mineral Road to the Town of Erving was redesigned and reconstructed for use as a bicycle and 

pedestrian bridge in 2005, and will remain closed to vehicles. Major renovations on the Gill-

Montague Bridge, which was constructed in 1937 and crosses the Connecticut River and Power 

Canal in Turners Falls, began in 2010, and were completed in 2014. The $40.1 million project 

                                                           
3 2017 MassDOT Road Inventory File. 
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ensures that the 700-foot long span remains a critical link for industry, commerce and public 

safety in Montague. 

 

Repairs to the General Pierce Bridge over the confluence of the Connecticut and Deerfield 

Rivers on MoƴǘŀƎǳŜΩǎ ōƻǊŘŜǊ ǿƛǘƘ DǊŜŜƴŦƛŜƭŘΣ ŦƻǊƳŜǊƭȅ ƭƛǎǘŜŘ ŀǎ άǎǘǊǳŎǘǳǊŀƭƭȅ ŘŜŦƛŎƛŜƴǘέ ōȅ 

MassDOT, was required before work on the Gill-Montague Bridge could begin. The bridge is 

listed on MassDOTΩǎ /ŀǇƛǘŀƭ Lnvestment Plan for construction sometime between 2020 and 

2024. This overhaul represents a main infrastructure priority for the town. The bridge is a 

critical emergency vehicle route. Recently, the weight limit on the bridge was reduced to the 

point where the Town must now drain the water out of a fire truck before driving it over the 

bridge. The bridge is also now only one lane. Traffic queues up on both sides of the bridge to 

wait to cross, presenting a significant challenge for emergency vehicles trying to get through. 

 

Two bridges over the Sawmill River in Montague Center (South Street and Center Street) were 

recently limited to one lane traffic due to weight restrictions, and are vulnerable to flooding. 

The South Street Bridge is listed on the Transportation Improvement Program (TIP) for 

replacement in 2024, and the Town is seeking to add the Center Street Bridge to the TIP as well. 

A bridge near /ƘŜǎǘƴǳǘ Iƛƭƭ ƛǎ ǎŎƘŜŘǳƭŜŘ ŦƻǊ ǊŜǇƭŀŎŜƳŜƴǘ ƛƴ нлнл ǘƘǊƻǳƎƘ ǘƘŜ {ǘŀǘŜΩǎ {Ƴŀƭƭ 

Bridge Program. Should any of the bridges in Montague fail before they can be repaired or 

replaced, first responders are concerned about being able to access parts of Town. In addition, 

the State has not issued passable weight limits for some of the smaller bridges in town, making 

it difficult for Town departments to know whether heavy-duty trucks can still use these bridges. 

 

In the canal district of Turners Falls, located between the Connecticut River and power canal, 

only one bridge (out of eight bridges that access the district) is fully functional, posing a public 

safety access concern for ǘƘƛǎ ƴŜƛƎƘōƻǊƘƻƻŘΦ ¢ƘŜ ŘƛǎǘǊƛŎǘ ƛƴŎƭǳŘŜǎ ά¢ƘŜ tŀǘŎƘέ ǊŜǎƛŘŜƴǘƛŀƭ 

neighborhood, which abuts an area with a concentration of vacant industrial buildings and 

brownfields, where contamination is expected or confirmed. Several of the vacant buildings 

have been targets for arson in recent years.  

 

Rail 

 

The Pan Am Systems Main Freight line runs east-west across the Montague Plains, and the New 

England Central line runs north-south, parallel to Route 63. The lines intersect in Millers Falls. 

Currently, rail service in Montague is only for the transportation of freight.  The closest access 

to passenger rail for Montague residents is at the JWO Transit Center in downtown Greenfield, 

where !ƳǘǊŀƪΩǎ ±ŜǊƳƻƴǘŜǊ ǎŜǊǾƛŎŜ ōŜǘǿŜŜƴ ²ŀǎƘƛƴƎǘƻƴ 5Φ/Φ ŀƴŘ {ǘΦ !ƭōŀƴǎΣ ±¢ currently stops 

twice daily.  Increased passenger rail service between Greenfield and Springfield is expected to 
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begin the fall of 2019. 

 

Rail lines in Montague were identified as an area of concern ŘǳǊƛƴƎ aƻƴǘŀƎǳŜΩǎ aǳƴƛŎƛǇŀƭ 

Vulnerability Preparedness (MVP) workshop. Workshop participants voiced concerns about a 

derailment in Millers Falls that could cause a hazardous spill, as well as ongoing issues with 

trains idling and causing air quality issues, which could be exacerbated with higher 

temperatures. A hazardous spill on the rail line as it passes through the Montague Plains would 

also pose a serious hazard to the ¢ƻǿƴΩǎ ǇǳōƭƛŎ ǿŀǘŜǊ ǎǳǇǇƭȅ. Rail lines were also identified as a 

potential wildfire hazard, particularly in Lake Pleasant and the Montague Plains. Sparks from 

the trains have caused brushfires in the past. Old rail ties stacked along the sides of the tracks 

are vulnerable to catching fire and are very difficult to put out.  

 

Air Transportation 

 

The Turners Falls Municipal Airport is one of only two airports in Franklin County. It currently 

offers a 3,200-foot long, 75-foot wide runway that can accommodate small single-engine and 

multi-engine planes and small jets. It is a General Aviation airport, used for transportation, 

business, recreation, flight instruction and civil defense. Most of the current users of the airport 

are recreational flyers. Students and families of students from area independent boarding 

schools use the airport to travel between school and home. There are also some business-

oriented travelers, and Pioneer Aviation, located adjacent to the airport, runs a flight school. 

Use of the airport has declined since its peak in the 1980s. 

 

The current Airport Master Plan calls for an expansion of the runway and upgrades to various 

facilities. ThŜ ŦƛǊǎǘ ǇƘŀǎŜ ƻŦ ǘƘŜ ŀƛǊǇƻǊǘΩǎ Ǌǳƴǿŀȅ ŜȄǇŀƴǎƛƻƴ ǇǊƻƧŜŎǘ is complete. During the 

permitting process for this project, areas of environmental sensitivity and archaeological 

concern on the airport property were identified. Any proposed reconstruction and expansion of 

the runway will need to take these environmental and archaeological factors into consideration 

so that the project avoids impacting these areas. In addition to its transportation function, the 

airport provides important habitat for grassland birds. It is also used for recreational purposes 

by birders, walkers, mountain bikers and model airplane enthusiasts. 

 

Public Transportation 

 

The Franklin Regional Transit Authority (FRTA) serves 40 towns in Franklin, Hampshire, 

Hampden, and Worcester counties.  Four fixed routes currently serve the Town of Montague. 

According to the American Community Survey, roughly 11 percent of households in Montague 

do not have access to a vehicle, showing that transportation alternatives to the personal 
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automobile need to be available to all residents.  

 

Public Drinking Water Supply 

 

The Town of Montague has three developed sources of municipal drinking water. There are two 

public wellfields located in the village of Montague Center. A single shallow well serves the 

village of Montague Center and is owned and operated by the Montague Center Water District, 

which services approximately 160 customers in the village center. The District provides an 

average annual daily amount of roughly 35,000 gallons to approximately 450 people. 

Approximately 15 years ago, the District, along with the Turners Falls Water Department and a 

land trust, purchase 16 acres of land that was to be sold for development, to help protect the 

drinking water supply. 

 

The Turners Falls Water Department owns and operates two wells in the Tolan Farm well field 

with an approved withdrawal volume of approximately 1.04 million gallons per day (MGD). 

Water from the wells is piped to storage tanks with approximately 6.3 million gallons of 

capacity on top of Wills Hill. The new Hannegan Brook Well located near Lake Pleasant came 

online in 2014 and functions as a back-up water supply that can yield 1.44 MGD to meet future 

water demands. The Turners Falls Water Department supplies approximately 7,057 people with 

drinking water on a daily average, which includes residents and businesses in Turners Falls, 

Millers Falls, the industrial park, Montague City, and Lake Pleasant. 

 

The Turners Falls and Montague Center wells are hydrologically connected. During drought or 

times of high demand, pumping the Tolan Farm wells drains the Montague Center well. There is 

a valve connecting the two systems that allows the Turners Falls Water Department to supply 

Montague Center when necessary. The Montague Center Water District is actively seeking 

grants to rehabilitate or replace the water tank. Exploring a larger interconnection with the 

Turners Falls Water Department may also be a possibility for providing a more secure back-up 

supply.  

 

The third source of water is the Lake Pleasant ResŜǊǾƻƛǊΣ ǿƘƛŎƘ ǿŀǎ ǘƘŜ ¢ƻǿƴΩǎ Ƴŀƛƴ ǎƻǳǊŎŜ ƻŦ 

water until 1965. Lake Pleasant is owned by the Turners Falls Fire District. It covers 53 acres and 

has a storage capacity of approximately 150 million gallons. It is connected to Green Pond, a 15-

acre reservoir that holds approximately 40 million gallons. The Turners Falls Fire District owns 

approximately 1,310 acres of land (MassGIS assessed acreage figure) in the watershed for 

Hannegan Brook, which feeds the reservoirs. 

 

In 1994, the Department of Environmental Protection (DEP) downgraded the Lake Pleasant and 
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Green Pond reservoirs to an emergency water supply. Under current law, these sources cannot 

be brought back online for regular use unless the Water Department builds a filtration plant. 

The cost associated with this project is a significant issue for residents of the district and the 

town. Abandonment of Lake Pleasant and Green Pond as water supplies could make them 

available for swimming and other recreational uses. However, according to the DEP, Lake 

Pleasant is hydrologically connected to the new Hannegan Brook Well, and swimming will 

continue to be prohibited in the lake.4 The Turners Falls Water Department has proposed to 

install a water line across the General Pierce Bridge to connect to the Greenfield water supply. 

This would provide both communities with back-up supply. The water line installation should be 

coordinated with the bridge reconstruction, which is currently scheduled to begin in 2020.  

 

Sewer Service 

 

Montague has a municipal wastewater treatment facility on Greenfield Road with a capacity of 

1.83 million gallons per day of flow; 7,440 pounds Biological Oxygen Demand (BOD) per day and 

6,000 pounds Total Suspended Solids (TSS) per day. Treated effluent is discharged to the 

Connecticut River; sludge is shipped out of town for disposal. The Town is exploring composting 

of sludge to reduce costs. The wastewater treatment plant on Greenfield Road has a back-up 

generator and is in the process of installing a solar PV array to reduce energy use at the facility.  

 

²ƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ƻŦ aƛƭƭŜǊǎ CŀƭƭǎΣ ǿƘƛŎƘ ƛǎ ǎŜǊǾŜŘ ōȅ ǘƘŜ ¢ƻǿƴ ƻŦ 9ǊǾƛƴƎΩǎ ǿŀǎǘŜǿŀǘŜǊ 

treatment facility, all of the densely developed areas of town are served by the sewer system, 

including the remaining four village centers and the Airport Industrial Park off Millers Falls 

Road.  Sewer service is also available at the old landfill off Turnpike Road, which has been 

identified as an area for future industrial development.  The Riverside section of the Town of 

Gill is also serviced by the Montague facility. 

 

Areas not served consist of rural areas of Montague Center, including Meadow Road, North 

Leverett Road and the Taylor Hill and Chestnut Hill areas, Route 47 and Route 63 south of 

Millers Falls, Dry Hill Road, and Turners Falls Road between Hatchery Road and the Cemetery, 

Greenfield Road south of Greenfield Cross Road, Hillside Road, Millers Falls Road between the 

Airport Industrial Park and Winthrop Street, Lake Pleasant and Green Pond Roads and Wendell 

Road. 

 

Stormwater in an area on the άƘƛƭƭέ ǎŜŎǘƛƻƴ ƻŦ ¢ǳǊƴŜǊǎ Cŀƭƭǎ ƛǎ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ ǎŜǿŜǊ 

collection system (Combined Sewer Overflow or CSOs). Stormwater from this area flows to the 

                                                           
4 2017 Montague Open Space and Recreation Plan. 
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wastewater treatment plant where it is treated along with sewage. During heavy rain events, 

overflow of the sewer system is captured and retained in several structures intended to reduce 

overflow into the Connecticut River. While these structures have been updated recently, 

increasing amounts of stormwater from more intense rain events may overwhelm these 

systems in the future.5 a! 59t ƛǎ ŎǳǊǊŜƴǘƭȅ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ¢ƻǿƴΩǎ /{hǎ ŀƴŘ ǿƛƭƭ ǇǊƻǾƛŘŜ ǘƘŜ 

Town with recommended steps to address the issue.  

 

Emergency Shelters / Critical Facilities 

 

The Turners Falls High School serves as both a town and regional emergency shelter. The school 

has back-up power generators, and the Town is studying the feasibility of implementing a solar 

powered micro-grid to provide additional resiliency to the school and the Public Safety 

Complex. Several needs for the regional shelter were identified during the 2018 MVP workshop, 

including improved radio communications within the building, developing a back-up water 

supply for the building, and improving the air conditioning system. 

 

The Montague MVP Plan identified the Highway Department garage as a substandard structure 

inadequate for the current needs of the town. In 2018, Montague Town Meeting voted to 

construct a new garage, which will begin in 2019. 

 

Natural Resources 

 

Montague falls into two ecological regions, and two different watersheds. The western section 

of town is part of the Connecticut River Valley, which is distinguished from its surrounding 

uplands by milder climate, relatively rich floodplain soils, and level terrain with some higher 

outcropping ridges. The remainder of Montague falls within the Worcester-Monadnock 

Plateau, which includes the hilliest areas of central Massachusetts. The higher elevations and 

geology in this region result in generally cool and acidic soils and vegetation typical of northern 

New England. The northeast corner of Montague is part of the Millers River watershed. 

 

Montague is rich in water resources, including rivers, streams, ponds, wetlands and aquifers. In 

addition to the Connecticut and Millers River, many perennial streams run through the Town. 

Major tributaries to the Connecticut, listed from north to south, include Randall Brook, 

Hatchery Brook, the Sawmill River and Cranberry Pond Brook. The Sawmill has several perennial 

tributaries, including Goddard Brook, Pond Brook, Spaulding Brook, Chestnut Hill Brook and 

Williams Brook. Hannegan Brook feeds Lake Pleasant and Green Pond. Lyons Brooks flows into 

                                                           
5 Town of Montague MVP Resiliency Plan. June 2018. 
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the Millers River. 

 

!ǎ ǇǊŜǾƛƻǳǎƭȅ ƴƻǘŜŘΣ aƻƴǘŀƎǳŜ Ƙŀǎ ŜȄǘŜƴǎƛǾŜ ŦƻǊŜǎǘǎΣ ŜȄǘŜƴŘƛƴƎ ŦǊƻƳ ǘƘŜ ǘƻǿƴΩǎ ŜŀǎǘŜǊƴ 

boundary to Route 63, and encompassing approximately 2,000 acres of pitch pine/scrub oak 

forest on the Montague Plains in the center of town. Pitch pine/scrub oak communities are the 

most fire-prone vegetation types in New England, and significant evidence exists suggesting 

that fire was an important influencing factor on the vegetation of the Plains for many years 

before European settlement.   

 

Cultural and Historic Resources 

 

Cultural and historic resources help define the character of a community and reflect its past.  

These resources may be vulnerable to natural hazards due to their location in a potential 

hazard area, such as a river corridor, or because of old or unstable structures.  Publicly owned 

cultural and historical resources include the Carnegie Public Library, Colle Opera House, Millers 

Falls Branch Library, Montague Center Library, and the Shea Theater.  Montague has two 

historic districts and one historic site listed on the National Register of Historic Places.  The 

Montague Center Historic District comprises 1,700 acres and 152 buildings in the traditional 

New England village center.  The Turners Falls Historic District encompasses 1,300 acres of the 

village, including 250 buildings. An area of Millers Falls that includes 50 buildings was submitted 

for nomination as a National Register Historic District in early 2018, and is currently under 

review by the Massachusetts Historical Commission.  

 

The Montague Book Mill, also known as the Alvah Stone Mill, is perched on the banks of the 

Sawmill River. Listed on the National Register of Historic Places, it was built as a grist mill in 

1842. The property now houses a used book store, a café and gourmet restaurant, an antique 

ǎƘƻǇΣ ŀƴŘ ŀǊǘƛǎǘǎΩ ǎǘǳŘƛƻΦ ¦ƴǘƛƭ ǘƘŜ мфолǎΣ aƻƴǘŀƎǳŜ ŦŀƳƛƭƛŜǎ ǿƻǳƭŘ Ǿƛǎƛǘ ōȅ ƘƻǊǎŜ ŀƴŘ ōǳƎƎȅ ǘƻ 

buy grain and flour from the mill. Two of the old millstones can still be seen in the Sawmill 

River.  

 

As idyllic a setting as the Book Mill grounds are, and despite many updates that have been 

made to the structure, the property is vulnerable in that it lies in a flood plain and is subject to 

periodic flooding. The dam was breached by flood waters in the late 1980s and a minor flash 

flood in 1997 took most of remaining dam structure down river. A flood in 2005 finished off the 

dam, taking away the last remains of the structure. An attempt was made to rebuild the dam 

but those efforts were stymied by environmental concerns, including fish passage and siltation.   

While designation on the National Register of Historic Places is honorary in nature and does not 

provide any protective measures for the historic resources, designated sites may qualify for 
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federal and state funding if damaged during a natural or manmade hazard. 

 

Native American sacred sites along the Connecticut and Sawmill Rivers are at risk due to 

erosion along the banks of the rivers. FirstLight Power maintains an erosion control plan along 

the Connecticut River as required by the Federal Energy Regulatory Commission (FERC), and has 

repaired and maintained eroding riverbank and slopes at six Native American camp sites along 

the river since 2008 using bioengineering techniques, totaling 195 feet of non-adjacent 

sections. In 2009 similar bank stabilization work was completed on 1,000 linear in the vicinity of 

the Narrows on the Connecticut River. 
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2.2 IMPACTS OF CLIMATE CHANGE 
 

Greater variation and extremes in temperature and weather due to climate change has already 

begun to impact Montague, and must be accounted for in planning for the mitigation of future 

hazard events. In 2017, the Commonwealth launched the Massachusetts Climate Change 

Clearinghouse (Resilient MA), an online gateway for policymakers, planners, and the public to 

identify and access climate data, maps, websites, tools, and documents on climate change 

adaptation and mitigation. The goal of Resilient MA is to support scientifically sound and cost-

effective decision-making, and to enable users to plan and prepare for climate change impacts. 

Climate projections for Franklin County available through Resilient MA are summarized in this 

section. Additional information about the data and climate models is available on the resilient 

MA website: http://resilientma.org  

 

Figure 2-1 identifies primary climate change impacts and how they interact with natural hazards 

assessed in the State Hazard Mitigation and Climate Adaptation Plan. Following is a summary of 

the three primary impacts of climate change on Franklin County and Montague: rising 

temperatures, changes in precipitation, and extreme weather. How these impacts affect 

individual hazards is discussed in more detail within Section 3: Hazard Identification and Risk 

Assessment.  

 

Rising Temperatures 

 

Average global temperatures have risen steadily in the last 50 years, and scientists warn that 

the trend will continue unless greenhouse gas emissions are significantly reduced. The nine 

warmest years on record all occurred in the last 20 years (2017, 2016, 2015, 2014, 2013, 2010, 

2009, 2005, and 1998), according to the U.S. National Oceanographic and Atmospheric 

Administration (NOAA). 

The average, maximum, and minimum temperatures in Franklin County are likely to increase 

significantly over the next century (resilient MA, 2018). Figure 2-2 displays the projected 

increase in annual temperature by mid-century and the end of this century, compared to the 

observed annual average temperature from 1971-2000. The average annual temperature is 

projected to increase from 45.3 degrees Fahrenheit (°F) to 50.6°F (5.32°F change) by mid-

century, and to 52.8°F (7.48°F change) by the end of this century. The variation in the amount 

of change in temperature shown in Figure 2-2 is due to projections that assume different 

amounts of future GHG emissions, with greater change occurring under a higher emissions 

scenario, and less change occurring under a lower emissions scenario. For example, under a 

high emission scenario, the annual average temperature by the end of the century could be as 

high as 60°F.  

http://resilientma.org/
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Source: Massachusetts State Hazard Mitigation and Climate Adaptation Plan. September 2018  

Figure 2-1: Climate Change and Natural Hazard Interactions from the Massachusetts State 
Hazard Mitigation and Climate Adaptation Plan 



 

Town of Montague Hazard Mitigation Plan  21 

Source: Resilient MA, 2018 

 

Winter temperatures are projected to increase at a greater rate than spring, summer, or fall. 

Currently Franklin County experiences an average of 169 days per year with a minimum 

temperature below freezing (32°F). The number of days per year with daily minimum 

temperatures below freezing is projected to decrease anywhere from 13 to 40 days by the 

2050s, and by 15 to as many as 82 days (down to 87 days total) by the 2090s.  

 

Although minimum temperatures are projected to increase at a greater rate than maximum 

temperatures in all seasons, significant increases in maximum temperatures are anticipated, 

particularly under a higher GHG emissions scenario. Figure 2-3 displays the projected increase 

in the number of days per year over 90°F. The number of days per year with daily maximum 

temperatures over 90°F is projected to increase by 18 days by the 2050s, and by 32 days by the 

end of the century (for a total of 36 days over 90°F), compared to the average observed range 

from 1971 to 2000 of 4 days per year. Under a high emissions scenario, however, there could 

be as many as 100 days with a maximum temperature above 90°F by the end of the century. 

 

 

Figure 2-2: Projected Annual Average Temperature 
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Source: Resilient MA, 2018 

 

Changes in Precipitation 

 

Changes in the amount, frequency, and timing of precipitationτincluding both rainfall and 

snowfallτare occurring across the globe as temperatures rise and other climate patterns shift 

in response. Precipitation is expected to increase over this century in Franklin County. Total 

annual precipitation is projected to increase by 3 inches by mid-century, and by 4 inches by the 

end of this century (see Figure 2-4). This will result in up to 52 inches of rain per year, compared 

to the 1971-2001 average annual precipitation rate of 48 inches per year in Franklin County. 

Precipitation during winter and spring is expected to increase, while precipitation during 

summer and fall is expected to decrease over this century. In general precipitation projections 

are more uncertain than temperature projections.6   

 

 

 

 

                                                           
6 http://resilientma.org/datagrapher/?c=Temp/county/pcpn/ANN/25011/  

Figure 2-3: Projected Annual Days with a Maximum Temperature Above 90°F 

http://resilientma.org/datagrapher/?c=Temp/county/pcpn/ANN/25011/
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Source: Resilient MA, 2018 

 

Extreme Weather 

 

Climate change is expected to increase extreme weather events across the globe, as well as 

right here in Massachusetts. There is strong evidence that stormsτfrom heavy downpours and 

blizzards to tropical cyclones and hurricanesτare becoming more intense and damaging, and 

can lead to devastating impacts for residents across the state. Climate change leads to extreme 

weather because of warmer air and ocean temperatures and changing air currents. Warmer air 

leads to more evaporation from large water bodies and holds more moisture, so when clouds 

release their precipitation, there is more of it. In addition, changes in atmospheric air currents 

like jet streams and ocean currents can cause changes in the intensity and duration of stormy 

weather. 

 

In Franklin County, recent events such as Tropical Storm Irene in 2011, and the February 

tornado in Conway in 2018, are examples of extreme weather events that are projected to 

become more frequent occurrences due to climate change. While it is difficult to connect one 

storm to a changing climate, scientists point to the northeastern United States as one of the 

regions that is most vulnerable to an increase in extreme weather driven by climate change. 

Figure 2-4: Projected Annual Total Precipitation (Inches) 
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3 HAZARD IDENTIFICATION AND RISK ASSESSMENT  
 

The following section includes a summary of disasters that have affected or could affect 

Montague. Historical research, conversations with local officials and emergency management 

personnel, available hazard mapping and other weather-related databases were used to 

develop this list. 

 

The Hazard Mitigation Committee referred to the Massachusetts State Hazard Mitigation and 

Climate Adaptation Plan (September 2018) as a starting point for determining the relevant 

hazards in Montague. The table below illustrates a comparison between the relevant hazards in 

the State plan and in MontagueΩǎ ǇƭŀƴΦ 

 

Table 3-1: Comparison of Hazards in the Massachusetts State Hazard Mitigation and 
Climate Adaptation Plan, Montague Hazard Mitigation Plan, and Montague MVP 

Resiliency Plan 

Massachusetts State Hazard Mitigation and 
Climate Adaptation Plan (2018) 

Town of Montague 
Relevance 

MVP Resiliency Plan Top 
Priority Hazard 

 

YES Dam Failure 

 

YES YES 

 

YES NO 

 

NO NO 

 

NO NO 

 

NO NO 
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Table 3-1: Comparison of Hazards in the Massachusetts State Hazard Mitigation and 
Climate Adaptation Plan, Montague Hazard Mitigation Plan, and Montague MVP 

Resiliency Plan 

Massachusetts State Hazard Mitigation and 
Climate Adaptation Plan (2018) 

Town of Montague 
Relevance 

MVP Resiliency Plan Top 
Priority Hazard 

 

YES 
 

High Heat & Freezing 

 

YES YES 

 

YES NO 

 

YES 
Sever Weather Events 
ς Snow, Wind, Ice, Rain 

 

YES 
Sever Weather Events 
ς Snow, Wind, Ice, Rain 

 

YES 
Sever Weather Events 
ς Snow, Wind, Ice, Rain 

 

YES 
Sever Weather Events 

ς Snow, Wind, Ice, Rain 

 

YES NO 
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3.1 NATURAL HAZARD RISK ASSESSMENT METHODOLOGY 
 

This chapter examines the hazards in the Massachusetts State Hazard Mitigation and Climate 

Adaptation Plan which are identified as likely to affect Montague. The analysis is organized into 

the following sections: Potential Effects of Climate Change, Hazard Description, Location, 

Extent, Previous Occurrences, Probability of Future Events, Impact, and Vulnerability. A 

description of each of these analysis categories is provided below. 

 

Potential Effects of Climate Change 

 

/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀŎǘǎ ŀǎ ŀ ǎǘǊŜǎǎƻǊ ŀƴŘ ŜȄŀŎŜǊōŀǘŜǎ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘǎ ŀƴŘ ŀ ŎƻƳƳǳƴƛǘȅΩǎ 

vulnerability to these hazards.  The potential effects of climate change on each hazard, except 

earthquakes, are described to demonstrate the connections between traditional natural hazard 

analysis and climate change projections. This analysis aligns with three climate change 

categories (changes in precipitation, rising temperatures and extreme weather) included on the 

/ƻƳƳƻƴǿŜŀƭǘƘΩǎ ǊŜǎƛƭƛŜƴǘ a! /ƭƛƳŀǘŜ /ƘŀƴƎŜ /ƭŜŀǊƛƴƎƘƻǳse website.7 

 

Hazard Description 

 

The natural hazards identified for Montague are: severe winter storms, flooding (including dam 

failure), hurricanes/tropical storms, severe thunderstorms/tornados/microbursts, earthquakes, 

landslides, average/extreme temperatures, drought, and wildfire. Many of these hazards result 

in similar impacts to a community. For example, hurricanes, tornados and severe snowstorms 

may cause wind-related damage. 

 

Location 

 

Location refers to the geographic areas within the town that are affected by the hazard. Some 

hazards affect the entire town universally, while others apply to a specific portion of the town, 

such as a floodplain or area that is susceptible to wild fires. Classifications are based on the area 

that would potentially be affected by the hazard, on the following scale: 

 

 

 

 

 

                                                           
7 http://www.resilientma.org/  

http://www.resilientma.org/
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Table 3-2: Location of Occurrence Rating Scale 

Classification Percentage of Town Impacted 

Large More than 50% of the town affected 

Medium 10 to 50% of the town affected 

Isolated Less than 10% of the town affected 

 

Extent 

 

Extent describes the strength or magnitude of a hazard. Where appropriate, extent is described 

using an established scientific scale or measurement system. Other descriptions of extent 

include water depth, wind speed, and duration. 

 

Previous Occurrences 

 

Previous hazard events that have occurred are described. Depending on the nature of the 

hazard, events listed may have occurred on a local, state-wide, or regional level. 

 

Probability of Future Events 

 

The likelihood of a future event for each natural hazard was classified according to the 

following scale: 

 

Table 3-3: Probability of Occurrence Rating Scale 

Classification Probability of Future Events 

Very High 
Events that occur at least once each 1-2 years (50%-100% probability in the 

next year) 

High 
Events that occur from once in 2 years to once in 4 years (25%-50% 

probability in the next year) 

Moderate 
Events that occur from once in 5 years to once in 50 years (2%-25% 

probability in the next year) 

Low 
Events that occur from once in 50 years to once in 100 years (1-2% 

probability in the next year) 

Very Low 
Events that occur less frequently than once in 100 years (less than 1% 

probability in the next year) 
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Impact 

 

Impact refers to the effect that a hazard may have on the people and property in the 

community, based on the assessment of extent described previously. Impacts are classified 

according to the following scale: 

 

Table 3-4: Impacts Rating Scale 

Classification Magnitude of Multiple Impacts 

Catastrophic 
Multiple deaths and injuries possible. More than 50% of property in 

affected area damaged or destroyed. Complete shutdown of facilities for 
30 days or more. 

Critical 
Multiple injuries possible. More than 25% of property in affected area 

damaged or destroyed. Complete shutdown of facilities for more than 1 
week. 

Limited 
Minor injuries only. More than 10% of property in affected area 

damaged or destroyed. Complete shutdown of facilities for more than 1 
day. 

Minor 
Very few injuries, if any. Only minor property damage and minimal 

disruption of quality of life. Temporary shutdown of facilities. 

 

Vulnerability 

 

Based on the above metrics, a hazard vulnerability rating was determined for each hazard. The 

hazard vulnerability ratings are based on a scale of 1 through 3 as follows: 

 

1 ς High risk 

2 ς Medium risk  

3 ς Low risk 

 

Table 3-5 summarizes the work of the Committee to qualitatively categorize and determine the 

hazard vulnerability (risk to the town) of each hazard.  The analysis and hazard vulnerability 

rating is based, in part, on local knowledge of past experiences with each type of hazard, review 

of available data, including climate change projections developed by the Commonwealth for 

Franklin County (resilientMA), and the work of the Committee during the development of the 

MVP Resiliency Plan and the update of this Multi-Hazard Mitigation Plan. The size and impacts 

of a natural hazard can be unpredictable. However, many of the mitigation strategies currently 

in place and many of those proposed for implementation can be applied to the expected 

natural hazards, regardless of their unpredictability. 
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Table 3-5: Hazard Identification and Risk Analysis 

Type of Hazard 
Location of 
Occurrence 

Probability of 
Future Events 

Impact 
Overall Hazard 

Vulnerability Rating 

Severe Winter Storms Large Very High Limited High 

Extreme Temperatures Large Very High Limited High 

Severe Thunderstorms / 
Wind / Microbursts 

Isolated Very High Critical High 

Wildfires Isolated Very High Catastrophic High 

Flooding (Annual/Flash 
Floods) 

Isolated Very High Minor Medium 

Flooding (100/500-yr 
Event) 

Large Moderate Limited Medium 

Hurricanes / Tropical 
Storms 

Large High Minor Medium 

Earthquakes Large Very Low Catastrophic Medium 

Landslides Isolated High Limited Medium 

Invasive Species Isolated Very High Limited Medium 

Tornadoes Isolated Moderate Critical* Medium 

Dam Failure (other dams 
and beaver dams) 

Isolated Very Low Catastrophic Low 

Drought Medium Moderate Limited Low 

* The Committee noted during the risk assessment that the impacts of a tornado depends on where it occurs in 
town. If within the largely forested area east of Route 63, the impact would be minor; if one were to occur in one 
of the five villages, the impact could be critical. 

 

The Committee developed problem statements and/or a list of key issues for each hazard to 

summarize the vulnerability of MontagueΩǎ ǎǘǊǳŎǘǳǊŜǎΣ ǎȅǎǘŜƳǎΣ ǇƻǇǳƭŀǘƛƻƴǎ ŀƴŘ ƻǘƘŜǊ 

community assets identified as vulnerable to damage and loss from a hazard event.   These 

problem statements were used to identify the TowƴΩǎ ƎǊŜŀǘŜǎǘ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ǘƘŀǘ ǿƛƭƭ ōŜ 

addressed in the mitigation strategy (Section 4). 
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3.3 FLOODING 
 

Potential Effects of Climate Change 

 

In Massachusetts, annual precipitation amounts have increased at a rate of over 1 inch per 

decade since the late 1800s, and are projected to continue to increase largely due to more 

intense precipitation events. The Northeast has experienced a greater increase in extreme 

precipitation events than the rest of the U.S. in the past several decades (Figure 3-1). Although 

overall precipitation is expected to increase as the climate warms, it will occur more in heavy, 

short intervals, with a greater potential for 

dry, drought conditions in between. 

 

Observed annual precipitation in 

Massachusetts for the last three decades 

was 47 inches. Total annual precipitation in 

Massachusetts is expected to increase 

between 2% to 13% by 2050, or by roughly 1 

to 6 inches.  In the Connecticut River 

Watershed, where most of the town is 

located, annual precipitation has averaged 

around 45 inches in recent decades. By 2050, 

the annual average could remain relatively 

the same (but occur in more heavy, short 

intervals) or increase by up to 16 inches a 

year. In general precipitation projections are 

more uncertain than temperature 

projections.8   

 

An increase in stronger storms leads to more flooding and erosion. A shift to winter rains 

instead of snow will lead to more runoff, flooding, and greater storm damage along with less 

spring groundwater recharge. More frequent heavy precipitation events also lead to an 

increased risk for people who live along rivers or in their floodplains. Furthermore, residents 

who live outside the current flood zone could find themselves within it as the century 

progresses. Figure 3-2 shows potential effects of climate change on flooding from the 

Massachusetts State Hazard Mitigation and Climate Adaptation Plan. 

                                                           
8 http://resilientma.org/datagrapher/?c=Temp/basin/pcpn/ANN/Connecticut/. Accessed June 13, 2019. 

The northeast has seen a greater increase in heavy 
precipitation events than the rest of the country. 
Source: updated from Karl et al. 2009, Global Climate 
Change Impacts in the United States. 

Figure 3-1: Observed Change in Very Heavy 
Precipitation 

http://resilientma.org/datagrapher/?c=Temp/basin/pcpn/ANN/Connecticut/
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Source: Massachusetts State Hazard Mitigation and Climate Adaptation Plan. September 2018 

 

Hazard Description 
 
Nationally, inland flooding causes more damage annually than any other severe weather event 

(U.S. Climate Resilience Toolkit, 2017). Between 2007 and 2014, the average annual cost of 

flood damages in Massachusetts was more than $9.1 million (NOAA, 2014). Flooding is the 

result of moderate precipitation over several days, intense precipitation over a short period, or 

melting snowpack (U.S. Climate Resilience Toolkit, 2017). Developed, impervious areas can 

contribute to and exacerbate flooding by concentrating and channeling stormwater runoff into 

nearby waterbodies. Increases in precipitation and extreme storm events from climate change 

are already resulting in increased flooding. Common types of flooding are described in the 

following subsections. 

 

Riverine Flooding 

Riverine flooding often occurs after heavy rain. Areas with high slopes and minimal soil cover 

(such as found in many areas of Montague and Franklin County) are particularly susceptible to 

flash flooding caused by rapid runoff that occurs in heavy precipitation events and in 

combination with spring snowmelt, which can contribute to riverine flooding. Frozen ground 

conditions can also contribute to low rainfall infiltration and high runoff events that may result 

ƛƴ ǊƛǾŜǊƛƴŜ ŦƭƻƻŘƛƴƎΦ {ƻƳŜ ƻŦ ǘƘŜ ǿƻǊǎǘ ǊƛǾŜǊƛƴŜ ŦƭƻƻŘƛƴƎ ƛƴ aŀǎǎŀŎƘǳǎŜǘǘǎΩ ƘƛǎǘƻǊȅ ƻŎcurred as a 

ǊŜǎǳƭǘ ƻŦ ǎǘǊƻƴƎ ƴƻǊΩŜŀǎǘŜǊǎ ŀƴŘ ǘǊƻǇƛŎŀƭ ǎǘƻǊƳǎ ƛƴ which snowmelt was not a factor. Tropical 

storms can produce very high rainfall rates and volumes of rain that can generate high runoff 

when soil infiltration rates are exceeded. Inland flooding in Massachusetts is forecast and 

ŎƭŀǎǎƛŦƛŜŘ ōȅ ǘƘŜ bŀǘƛƻƴŀƭ ²ŜŀǘƘŜǊ {ŜǊǾƛŎŜΩǎ όb²{ύ bƻǊǘƘŜŀǎǘ wƛǾŜǊ CƻǊŜŎŀǎǘ /ŜƴǘŜǊ ŀǎ ƳƛƴƻǊΣ 

moderate, or severe based upon the types of impacts that occur. Minor flooding is considered a 

άƴǳƛǎŀƴŎŜ ƻƴƭȅέ ŘŜƎǊŜŜ ƻŦ ŦƭƻƻŘƛng that causes impacts such as road closures and flooding of 

recreational areas and farmland. Moderate flooding can involve land with structures becoming 

Figure 3-2: Effects of Climate Change on Flooding 
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inundated. Major flooding is a widespread, life-threatening event. River forecasts are made at 

many locations in the state where there are United States Geological Survey (USGS) river 

gauges that have established flood elevations and levels corresponding to each of the degrees 

of flooding. 

 

¶ Overbank flooding occurs when water in rivers and streams flows into the surrounding 

ŦƭƻƻŘǇƭŀƛƴ ƻǊ ƛƴǘƻ άŀƴȅ ŀǊŜŀ ƻŦ ƭŀƴŘ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ōŜƛƴƎ ƛƴǳƴŘŀǘŜŘ ōȅ ŦƭƻƻŘǿŀǘŜǊǎ from 

ŀƴȅ ǎƻǳǊŎŜΣέ ŀŎŎƻǊŘƛƴƎ ǘƻ C9a!Φ 

¶ Flash floods ŀǊŜ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ άǊŀǇƛŘ ŀƴŘ ŜȄǘǊŜƳŜ Ŧƭƻǿ ƻŦ ƘƛƎƘ ǿŀǘŜǊ ƛƴǘƻ ŀ ƴƻǊƳŀƭƭȅ 

dry area, or a rapid rise in a stream or creek above a predetermƛƴŜŘ ŦƭƻƻŘ ƭŜǾŜƭΣέ 

according to FEMA. 

 

Fluvial Erosion 

Fluvial erosion is the process in which the river undercuts a bank, usually on the outside bend of 

a meander, causing sloughing and collapse of the riverbank. Fluvial erosion can also include 

scouring and down-cutting of the stream bottom, which can be a problem around bridge piers 

and abutments. In hillier terrain where streams may lack a floodplain, such as in some areas of 

Montague, fluvial erosion may cause more property damage than inundation. Furthermore, 

fluvial erosion can often occur in areas that are not part of the 100- or 500-year floodplain. 

 

Fluvial erosion hazard (FEH) zones are mapped areas along rivers and streams that are 

susceptible to bank erosion caused by flash flooding. Any area within a mapped FEH zone is 

considered susceptible to bank erosion during a single severe flood or after many years of slow 

channel migration. As noted above, while the areas of the FEH zones often overlap with areas 

mapped within the 100-year floodplain on Federal Emergency Management Agency (FEMA) 

Flood Insurance Rate Maps (FIRMs) or Flood Hazard Boundary Maps (FHBMs), the FIRMs or 

FHBMs only show areas that are likely to be inundated by floodwaters that overtop the 

riverbanks during a severe flood. However, much flood-related property damage and injuries is 

the result of bank erosion that can undermine roads, bridges, building foundations and other 

infrastructure. Consequently, FEH zones are sometimes outside of the 100-year floodplain 

shown on FIRMs or FHBMs. FEH zones can be mapped using fluvial geomorphic assessment 

data as well as historic data on past flood events. Both the FIRMs and FEH maps should be used 

in concert to understand and avoid both inundation and erosion hazards, respectively.9  

Montague does not have mapped FEH zones. 

 

 

                                                           
9 Ammonoosuc River Fluvial Erosion Hazard Map for Littleton, NH. Field Geology Services, 2010. 
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Urban Drainage Flooding 

Urban drainage flooding is caused by increased water runoff due to urban development and 

drainage systems that are not capable of conveying high flows. Drainage systems are designed 

to remove surface water from developed areas as quickly as possible to prevent localized 

flooding on streets and other urban areas. They make use of a closed conveyance system that 

channels water away from an urban area to surrounding streams, bypassing natural processes 

of water infiltration into the ground, groundwater storage, and evapotranspiration (plant water 

uptake and respiration). Since drainage systems reduce the amount of time the surface water 

takes to reach surrounding streams, flooding can occur more quickly and reach greater depths 

than if there were no urban development at all. In urban areas, basement, roadway, and 

infrastructure flooding can result in significant damage due to poor or insufficient stormwater 

drainage. 

 

Ground Failures 

Flooding and flood-related erosion can result from various types of ground failures, which 

include mud floods and mudflows, and to a much lesser degree, subsidence, liquefaction, and 

fluvial erosion (discussed above). 

 

Mud floods are floods that carry large amounts of sediment, which can at times exceed 50 

percent of the mass of the flood, and often occur in drainage channels and adjacent to 

mountainous areas. Mudflows are a specific type of landslide that contains large amounts of 

water and can carry debris as large as boulders. Both mudflows and mud floods result from rain 

falling on exposed terrain, such as terrain impacted by wildfires or logging. Mud floods and 

mudflows can lead to large sediment deposits in drainage channels. In addition to causing 

damage, these events can exacerbate subsequent flooding by filling in rivers and streams. 

 

Subsidence is the process where the ground surface is lowered from natural processes, such as 

consolidation of subsurface materials and movements in the EŀǊǘƘΩǎ ŎǊǳǎǘΣ ƻǊ ŦǊƻƳ ƳŀƴƳŀŘŜ 

activities, such as mining, inadequate fill after construction activity, and oil or water extraction. 

When ground subsides, it can lead to flooding by exposing low-lying areas to groundwater, 

tides, storm surges, and areas with a high likelihood of overbank flooding. 

 

Liquefaction, or when water-laden sediment behaves like a liquid during an earthquake, can 

result in floods of saturated soil, debris, and water if it occurs on slopes. Floods from 

liquefaction are especially common near very steep slopes. 

 

Ice Jam 

An ice jam is an accumulation of ice that acts as a natural dam and restricts the flow of a body 






















































































































































































































































































































































































































